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Abstract
Background: Proper sanitation has been one of the topmost priorities on the global public health agenda. In the
past few decades, sanitation programs targeting households have often paid little attention to the disposal of
children’s stools. We assessed the individual and contextual factors associated with disposal of children’s faeces in
Papua New Guinea.
Methods: The data used for this study forms part of the 2016–2018 Papua New Guinea Demographic and Health
Survey (PDHS). For this study, we focused on women with children less than five years (n = 2095). Both descriptive
and inferential analyses were carried out. Descriptive statistics were used to summarize the data, using frequency
counts and percentages. The inferential analysis used multilevel logistic regression models to investigate the
individual and contextual factors associated with disposal of children’s stools. These models were presented as
adjusted odds ratio (AORs), together with their corresponding 95% confidence intervals. Statistical significance was
set at p < 0.05.
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Results: More than half (56%) of the women had disposed of their children’s stools unsafely. With the individual
level factors, the results showed that women with children < 12 months [AOR =1.71; CI = 1.28–2.29] and women
aged 20–24 [AOR =2.58; CI = 1.24–5.37], 35–39 [AOR =2.34; CI = 1.09–5.04], and 40 years and above [AOR =2.51; CI =
1.09–5.79] were more likely to practice unsafe disposal of children’s stool. The odds of unsafe disposal of faeces was
also higher among women who visited the health facility for child diarrhea [AOR =1.69; CI = 1.25–2.28]. With the
contextual factors, the odds of unsafe disposal of children’s stool was higher among women who lived in the
Southern region [AOR =4.82; CI = 2.08–11.18], those who lived in male-headed households [AOR =1.79; CI = 1.19–
2.70], and those who had unimproved toilet facilities [AOR =1.96; CI = 1.39–2.76]. On the contrary, women with
unimproved source of drinking water were less likely to dispose of their children’s stool unsafely [AOR =0.54; CI =
0.35–0.83].
Conclusion: Both individual and contextual factors predict unsafe disposal of children’s faeces in Papua New Guinea. It
is recommended that sanitation programs should focus on behavioral change and not only on the extension of water
and improved toilet facilities. Such programs should also focus on both individual and contextual factors of women.
Keywords: Disposal of children’s stools, Papua New Guinea, Public health, Sanitation, Socioeconomic status
Background
As evident in the Sustainable Development Goal (SDG)
six, proper sanitation has been one of the topmost prior-
ities on the global public health agenda [1, 2]. This is
because inadequate sanitation leads to the spread of
disease-causing organisms through faeces and urine [3].
These organisms cause a variety of diseases, including
cholera, diarrhoea, dysentery, hepatitis A, typhoid, and
polio [4]. Globally, there are over 2.3 billion people
without access to improved sanitation [5]. Research by
Global Burden of Disease [6] pegged the global sanitation-
related deaths at 775,000 annually. In low- and middle-
income countries, about 5% of all deaths result from poor
sanitation, while the global average is 1.4%. In the Pacific,
about 70% of the population still use unimproved sanita-
tion facilities, with 13% practicing open defecation [7]. The
situation is worse in Papua New Guinea, where only 19%
of the population have access to improved sanitation [7].
In the past few decades, sanitation programs targeting
household sanitation have often paid little attention to
the disposal of children’s stools. This results from the
belief that children’s stools or faeces are less harmful
compared to faeces of adults [8, 9]. However, that belief
has been proven to be false, as evidence suggests that
children’s stools can cause more serious faecal contam-
ination in the household environment [10]. This is
because, through some behaviour such as playing on the
ground or crawling, children get their fingers exposed to
faecal pathogens. Such children are also likely to put
pica or fomite into their mouths [10]. It is, therefore,
very important for every household to practice safe
disposal of children’s faeces by putting the faeces into
toilet/latrine or burying it. Practicices such as putting it
in a drain or ditch, and throwing it in the garbage or in
the open are considered unsafe practices [11].
Previous studies in India [12, 13], Bangladesh [14],
Nigeria [15], Burkina Faso [16], and Ethiopia [17] have
revealed positive associations between disposal of chil-
dren’s stool, and individual/maternal and contextual/
household factors. These studies have shown that
women with high wealth status, those with higher levels
of education [15, 16], women who live in urban areas
[17], and those who have access to improved toilet facil-
ity [12, 17, 18] are more likely to safely dispose of chil-
dren’s stool. These studies have provided adequate
literature through their findings and recommendations
which include strengthening policies that can increase
caregivers’ awareness and practice of safe sanitation
practices at all levels and in all livelihood domains [15,
16]. However, to the best of our knowledge, no study of
this kind has been conducted in Papua New Guinea. In
the present study, we sought to assess the individual and
contextual factors associated with disposal of children’s
stools in Papua New Guinea. This work will be beneficial




The study was conducted in Papua New Guinea.
According to the 2011 census report [19], the country
has a total population of 7,275,324 (3,772,864 males and
3,502,460 females). About 39% of the population live in
the Highlands region, followed by Momase region, with
26%, while Southern and Island regions make up 20 and
15% respectively. According to the World Bank [20], as
at 2019, about 86.8% of the population of Papua New
Guinea were in rural areas. The data used for this study
forms part of the 2016–2018 Papua New Guinea Demo-
graphic Health Survey (PDHS), which was collected
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from October 2016 to December 2018. The survey
adopted a two-stage stratified sampling technique. Be-
fore the sampling, the provinces in the country were fur-
ther apportioned into urban and rural areas, which
yielded 43 strata; however, the National Capital District
only had urban areas. A two-stage sampling procedure
was used to sample census units (CUs) from each
stratum. Stage One involved the selection of 800 CUs.
The second stage saw the systematic selection of 24
households from each cluster through probability sam-
pling, and this yielded a total of 19,200 households. The
eligibility criteria for the interview included women of
reproductive age (15–49) who were either regular mem-
bers of selected households or slept in the household the
night prior to the survey. The selected sample comprised
17,505 households. Of the total number of households
selected, 16,754 were occupied, and 16,021 were success-
fully interviewed, with a response rate of 96%. Then, in-
dividual interviews were conducted on 18,175 women
from the selected households, which yielded a response
rate of 84%. Details of the methodology, pretesting,
training of field workers, the sampling design, and selec-
tion are available in the PDHS final report available on-
line at https://dhsprogram.com/publications/publication-
fr364-dhs-final-reports.cfm. For this study, we focused
on 2095 women with youngest children under five years
who had complete information on all the variables of
interest. We relied on the “Strengthening the Reporting
of Observational Studies in Epidemiology” (STROBE)




The outcome variable was disposal of children’s stool,
“safe/unsafe” [10, 12–15, 17, 21–23]. It was derived from
the question, “The last time [Name] passed stools, what
was done to dispose of the stools?” The responses were the
following: “Child used the toilet or latrine,” “put/rinsed into
toilet or latrine,” “put/rinsed into drain/ditch,” “thrown into
the garbage,” “buried,” “left in the open,” and “other.”
Following the WHO’s [11] definition of safe and unsafe
stool disposal, these responses were recoded as follows:
“child used toilet or latrine”, “buried” and “put/rinsed into
toilet or latrine” were combined and coded as “safe disposal
of child stool” (coded as ‘0’) whereas the others were coded
as “unsafe disposal of child stool” (coded as ‘1’).
Independent variables
From the extensive literature review and availability of
variables in the data, individual and contextual factors
were considered as independent variables in this study.
The individual level factors included age of child in
months, sex of child, age of mother in years, mothers’
educational level, partners’ educational level, working
status, frequency of reading newspapers, frequency of
listening to radio, frequency of watching television, reli-
gion, and visit to health facility for child’s diarrhea treat-
ment. The contextual variables were residence, region,
sex of household head, source of drinking water, and
type of toilet facility (see Table 1). These variables were
included based on their association with disposal of chil-
dren’s stool in previous studies [10, 12–15, 17, 21–23].
Statistical analyses
The data were analysed with STATA version 14.2 for
MacOS. Three basic steps were followed to analyse the
data. The first step was the use of descriptive statistics
to describe the sample (univariate analysis) and also
tabulate all the independent variables against disposal of
children’s faeces. The second step was a bivariate ana-
lysis using Pearson’s chi-square test of independence to
select potential variables for the regression analysis. Var-
iables that were statistically significant in the bivariate
analysis at the p < 0.05 were retained. Afterwards, a three
multilevel binary logistic regression analysis was done to
assess the individual and contextual (household and
community level) factors associated with disposal of
children’s faeces. In this study, women and children were
nested within clusters (primary sampling units), and clus-
ters were nested within the regions. Clusters were consid-
ered as random effect to account for the unexplained
variability at the regional level. We fitted four models (see
Table 2). For all models, we presented the adjusted odds
ratio (AOR) and associated 95% confidence intervals. For
model comparison, we used the Akaike information cri-
teria (AIC) test. We used the variance inflation factor
(VIF) to test for multicollinearity, which showed no
evidence of collinearity among the independent variables
(Mean VIF = 1.13, Maximum VIF = 1.34 and Minimum
VIF = 1.01). The svyset command was used to declare the
survey data due to the complex sampling approach
employed. The sample weight variable (v005/1,000,000)
was applied in all the analyses to correct for over- and
under-sampling of the respondents. All the reference cat-
egories for the logistic regression analysis were informed
by previous studies [10, 12–15, 17, 21–23] and a priori.
Results
Disposal of children’s stool in Papua New Guinea
It was found that more than half (56%) had disposed of
their children’s stool unsafely while 44% disposed of
their children’s stool safely (Table 2). For those who dis-
posed of their children’s stool safely, 22.3% of them put/
rinse into toilet/latrine while majority (34.8%) of those
who disposed of their children’s stool unsafely put/rinse
into a drain or ditch (see Fig. 1).
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Disposal of children’s stool by socioeconomic and
demographic characteristics in Papua New Guinea
Table 2 shows the background characteristics of the
women. It was found that 33.8% of the women had chil-
dren aged 24+ months and 53% of the children were male.
Approximately 30% (29.8%) of the women were aged 25–
29, 49.2% had primary level of education, and 41.5%
indicated that their partners also had primary level of edu-
cation. We also noted that 68.6% of the women were not
working. With access to mass media, 74.7%, 70%, and
82.7% indicated they were not exposed to newspaper,
radio, and television respectively. More than half (52.9%)
were Protestants and 58.7% visited the health facility for
child diarrhea. Most of the women (90.1%) were in rural
Table 1 Variables description and coding
Variable Description Coding
Child factors
Child’s age in months Age of child 1 = < 12 months
2 = 12-23months
3 = 24+ months
Sex of child Sex of child 1 = male
2 = female
Maternal factors






Mother’s educational level Education level of mother 0 = No formal education
1 = Primary
2 = Secondary/higher
Partner’s educational level Fathers educational level 0 = No formal education
1 = Primary
2 = Secondary/higher
Employment Mothers employment status 1 = not working
2 = working
Frequency of reading newspaper or magazine Do you read a newspaper or magazine at least once
a week, less than once a week or not at all?
1 = Not at all
2 = Less than once a week
3 = At least once a week
Frequency of watching television Do you watch television at least once a week, less
than once a week or not at all?
1 = Not at all
2 = Less than once a week
3 = At least once a week
Frequency of listening to radio Do you listen to the radio at least once a week, less
than once a week or not at all?
1 = Not at all
2 = Less than once a week
3 = At least once a week
Religion What is your religious affiliation? 1 = Orthodox
2 = Protestants
3 = Other
Visit to health facility for child diarrhea In the past two months have you visited a health




Place of residence Place of residence 1 = Urban
2 = Rural




Sex of household head Sex of household head 1 = Male
2 = Female
Type of toilet facility What kind of toilet facility do members of
your household usually use?
1 = Improved
2 = Unimproved
Source of drinking water What is the main source of drinking water
for members of your household?
1 = Improved
2 = Unimproved
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Table 2 Disposal of children’s stool by demographic characteristics








(56%, CI = 54.5–58.0%)
p-value
Child factors
Child’s age in months p < 0.001
< 12 months 760 34.3 35.4 64.6
12-23 months 628 30.0 52.9 47.2
24+ months 707 33.8 45.8 54.2
Sex of child p = 0.948
Male 1125 53.7 45.35 54.65
Female 970 46.3 42.74 57.26
Maternal factors
Age of mother in years p < 0.01
15–19 58 2.9 45.62 54.38
20–24 515 24.6 38.16 61.84
25–29 624 29.8 44.77 55.23
30–34 439 21.0 51.89 48.11
35–39 304 14.5 43.12 56.88
40+ 154 7.4 40.91 59.09
Mother’s educational level p < 0.05
No education 619 29.5 37.40 62.60
Primary 1030 49.2 45.45 54.55
Secondary or higher 446 21.3 50.45 49.55
Partner’s educational level p = 0.29
No education 478 22.8 40.83 59.17
Primary 869 41.5 45.33 54.67
Secondary/higher 747 35.7 44.88 55.12
Working status p = 0.305
Not working 1438 68.6 44.31 55.69
Working 657 31.4 43.76 56.24
Frequency of reading newspapers p = 0.269
Not at all 1564 74.7 42.73 57.27
Less than once a week 302 14.4 52.57 47.43
At least once a week 229 10.9 42.65 57.35
Frequency of listening to radio p = 0.526
Not at all 1466 70.0 45.55 54.45
Less than once a week 363 17.3 38.95 61.05
At least once a week 267 12.7 43.45 56.55
Frequency of watching television p = 0.139
Not at all 1733 82.7 45.77 54.23
Less than once a week 172 8.2 39.18 60.82
At least once a week 191 9.1 33.79 66.21
Religion p = 0.852
Orthodox 558 26.6 47.11 52.89
Protestants 1108 52.9 42.62 57.38
Other 429 20.5 44.20 55.80
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Table 2 Disposal of children’s stool by demographic characteristics (Continued)








(56%, CI = 54.5–58.0%)
p-value
Visit to health facility for child diarrhea p < 0.01
No 864 41.3 48.39 51.61
Yes 1231 58.7 41.15 58.85
Contextual factors
Place of residence p = 0.023
Urban 207 9.9 36.22 63.78
Rural 1888 90.1 45.01 54.99
Region p < 0.001
Southern 432 20.6 35.11 64.89
Highlands 739 35.3 43.01 56.99
Momase 616 29.4 42.63 57.37
Islands 308 14.7 62.55 37.45
Sex of household head p < 0.01
Male 1837 87.7 42.95 57.05
Female 258 12.3 52.58 47.42
Type of toilet facility p < 0.01
Improved 570 27.2 42.77 57.23
Unimproved 1525 72.8 44.65 55.35
Source of drinking water p < 0.001
Improved 403 19.3 31.68 68.32
Unimproved 1692 80.8 47.11 52.89
Source: PDHS (2016–2018)
Fig. 1 Prevalence of child faeces disposal practice in Papua New Guinea
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Table 3 Multilevel logistic regression of individual and contextual factors associated with disposal of children’s faeces in Papua New
Guinea









< 12months 1.67***[1.25,2.23] 1.71***[1.28,2.29]
12-23months 0.84[0.63,1.12] 0.84[0.63,1.13]









No education 1.590*[1.02,2.48] 1.466[0.93,2.30]
Primary 1.457*[1.05,2.03] 1.344[0.96,1.89]
Secondary or higher 1 1












Sex of household head
Male 1.77**[1.19,2.64] 1.79**[1.19,2.70]
Female Reference Reference
Type of toilet facility
Unimproved 1.94***[1.39,2.70] 1.96***[1.39,2.76]
Improved 1 1





Variance PSU 0.7088 0.76 0.35 0.400
Variance region 3.250 3.299 3.190 3.28
AIC 2546.1 2514.9 2516.3 2485.1
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areas, 35.3% were in Highlands region, 87.7% lived in
male-headed households, 72.8% had unimproved toilet fa-
cilities, and 80.8% had unimproved sources of drinking
water. The results in Table 2 further showed that child’s
age, mother’s age, mother’s educational level, visit to
health facility for child diarrhea, place of residence, region,
sex of household head, type of toilet facility, and source of
drinking water had significant associations with disposal
of children’s stool in Papua New Guinea.
Factors associated with disposal practices of children’s
stools in Papua New Guinea
Fixed effects results
Model IV of Table 3 shows results on the individual and
contextual factors associated with disposal of children’s
stool in Papua New Guinea. With the individual level fac-
tors, the results showed that women with children < 12
months were more likely to practice unsafe disposal of
children’s stool, compared to those with children aged 24+
months [AOR =1.710; CI = 1.28–2.29, p < 0.05]. Unsafe dis-
posal of children’s stool was also higher among women
aged 20–24 [AOR =2.58; CI = 1.24–5.37 p < 0.05], 35–39
[AOR =2.340; CI = 1.09–5.04, p < 0.05], and 40 years and
above [AOR =2.51; CI = 1.09–5.79, p < 0.05], compared to
those aged 15–19. The odds of unsafe disposal of faeces
was also higher among women who visited the health facil-
ity for childhood diarrhea, compared to those who did not
visit [AOR =1.689; CI = 1.25–2.28, p < 0.05].
With the contextual factors, the odds of unsafe dis-
posal of children’s stool was higher among women
who lived in the Southern region [AOR =4.82; CI =
2.08–11.18, p < 0.05], those who lived in male-headed
households [AOR =1.792; CI = 1.19–2.70, p < 0.05],
and those who had unimproved toilet facilities [AOR
=1.961; CI = 1.39–2.76, p < 0.05], compared to those
who lived in the Islands region, resided in female-
headed households, and had improved toilet facilities.
On the contrary, women with unimproved source of
drinking water were less likely to dispose of their
children’s stool unsafely [AOR =0.539; CI = 0.35–0.83,
p < 0.05].
Random effects results
As shown in Model I, the clustering of the PSUs and re-
gion accounted for substantial variations in the odds of
unsafe disposal of children’s stool (σ2 = 0.098 and 0.546,
respectively). Model I showed that 9.8 and 54.6% of the
total variation in unsafe disposal of children’s stool was
attributed to the variance between the PSUs (ICC =
0.098) and region (ICC = 0.546). The between-cluster
variance showed an increase from Model I to Model II
(0.098 to 0.103). However, this decreased in both Models
III (0.051) and IV (0.057). The same trend of ICCs was
observed for variations in terms of region. This is a clear
indication that the differences in unsafe disposal of
children’s stool are mainly attributed to individual level
factors. However, with a lowest AIC (2485.1) and a high-
est log-likelihood (− 1222.5), the best fit model is the
final model (Model IV).
Discussion
In the present study, we investigated factors associated
with unsafe disposal of children’s stool in Papua New
Guinea, with particular attention to mothers’ socioeco-
nomic status. The study revealed that less than half
(47%) of the study participants disposed of their chil-
dren’s faeces safely. This suggests that more than half of
the population may get their environments contami-
nated with children’s faeces, increasing the risk of
human excreta which have adverse ramifications on
origination and survival of disease-causing organisms
[12]. The prevalence of safe disposal of children’s stool
recorded in this study is higher than what was recorded
in Madagascar (38%) [24] and Ethiopia (33.68) [17] but
Table 3 Multilevel logistic regression of individual and contextual factors associated with disposal of children’s faeces in Papua New
Guinea (Continued)






ICC PSU 0.098 0.103 0.051 0.057
ICC Region 0.546 0.552 0.519 0.528
Log-likelihood − 1270.0 − 1244.4 − 1248.1 −1222.5
LR Test 354.5 (p < 0.001) 350.4 (p < 0.001) 283.9 (p < 0.001) 282.8 (p < 0.001)
Number of clusters 597 597 597 597
N 2095 2095 2095 2095
Exponentiated coefficients; 95% confidence intervals in brackets
* p < 0.05, ** p < 0.01, *** p < 0.001, 1 = Reference category
ICC Intra-Class Correlation, AIC Akaike’s Information Criterion, PSU primary sampling units
Model 1 is the null model, a baseline model without any determinant variable;
Model II = individual level variables
Model III = Contextual Factors
Model III = Individual and Contextual Factors
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lower than what was found in Zambia (67%) [25], Kenya
(70%) [26], Uganda (75%) [27], and Malawi (79%) [28].
The study revealed that, compared to women aged 15–
19 years, all other women had higher odds of unsafe dis-
posal of children’s faeces. All things being equal, women
who are older than those in the 15–19 age category will
have relatively much experience in birthing and well-
being of children [29]. Due to this leverage in experi-
ence, these older women may underestimate the dire
consequences of unsafe disposal of children’s faeces and
rely on their personal experiences. Conversely, women
aged 15–19 years are more likely to have had a single/
first birth, with little experience in childcare, and as a re-
sult may adhere to the best practices and sanitation ad-
vice that they receive from healthcare providers.
Households with unimproved toilet facilities showed
a higher likelihood of practicing safe disposal of chil-
dren’s stool. This finding resonates with findings of
Majorin et al. [12], Azage and Haile [17], and Sri and
Puguh [18] in the context of India, Ethiopia, and
Indonesia respectively. In relation to this finding, it
has been argued that ownership of a latrine is a fun-
damental requirement for safe disposal of children’s
faeces [12, 30]. This notwithstanding, nearly half of
the households with improved toilet facility practiced
unsafe disposal of children’s stool, suggesting that the
availability of improved toilet facility does not guaran-
tee safe disposal of children’s faeces. Some previous
studies [12, 13, 31] made a similar observation. Allied
with these studies is our finding that households with
unimproved water supply have lower likelihood of
disposing of children’s faeces unsafely. This suggests
that the availability of improved water source alone is
not sufficient to guarantee safe disposal of children’s
faeces [17]. Plausibly, women who obtain water from
unimproved sources are less motivated to practice un-
safe faecal disposal as a strategy to reduce the suscep-
tibility of their children to diarrhea and other poor
sanitation-induced health conditions. This finding,
however, runs contrary to what was reported by
Oluko et al. [15], Curtis et al. [16], and Preeti et al.
[13] in Nigeria, Burkina Faso, and India respectively.
Regional variations in unsafe disposal of children’s
faeces were noted. Compared with Islands, those in South-
ern, Highlands, and Momase had higher odds of prac-
ticing unsafe disposal of children’s faeces. This points to
the need for context-specific behavioural communication
change interventions that can persuade all women of
childbearing age to appreciate the need to always dispose
of children’s faeces safely. When all women appreciate the
graveness of the implications associated with unsafe dis-
posal of children’s faeces, they would strive to ensure that
all children’s faeces are safely disposed of to ensure good
health for themselves and their children.
Women from male-headed households had higher odds
of unsafe disposal of children’s faeces, compared with
women from female-headed households. This finding sug-
gests that female household heads possibly share their past
experiences regarding children’s faeces disposal with
women in the reproductive age in their households. Con-
trary to this, a study from India revealed that persons from
male-headed households had higher chances of safe dis-
posal of children’s faeces [32]. Contextual variations may
account for the dissimilar findings.
Our study also revealed that age of children is associated
with safe disposal of children’s faeces in Papua New
Guinea. Specifically, women with children aged 12months
or younger showed higher likelihood of disposing of the
faeces of their children unsafely, compared to those with
children more than 12months old. This confirms the find-
ings reported in Bangladesh [14, 33]. This finding could
be explained within the context of some misconceptions.
For instance, there is a wrong belief that faeces of younger
children are less harmful, relative to those of older chil-
dren [8]. Similarly, there is the misconception that faeces
of young children are smaller, have minimal stench, and
contain fewer visible food residues, compared to faeces of
older children which are believed to have bad smell and
contain visible food residues which make them disgusting
[34].
Finally, our study revealed an association between
attendance to health facilities for child’s diarrhea and un-
safe disposal of children’s faeces. What this means is that
women who attended health facilities when their children
had diarrhea recorded higher odds of practicing unsafe dis-
posal of children’s faeces. In line with this, Horwood and
Greenhill [33] have noted that enteric diseases cause major-
ity of deaths in Papua New Guinea, adding that diarrhoea is
among the commonest diseases that send people to health
clinics and results in about 15% of deaths of children under
five years of age. On the other hand, the finding suggests
that being frequent at a health facility does not necessarily
guarantee safe disposal of children’s faeces [35]. It is, there-
fore, imperative for healthcare providers to educate and re-
mind women about the importance of safe disposal of
children’s faeces anytime women report to the health facil-
ity to seek healthcare for any childhood illness.
Strengths and limitations
The use of nationally-representative data with a rela-
tively large sample size is the major strength of this
study. The findings can, therefore, be generalized to all
women in Papua New Guinea. Cause-effect relationship
with reference to time i.e. temporality (not causality)
cannot be ascertained since DHS was a cross-sectional
survey. There is also the possibility of social desirability
and recall biases. Finally, we acknowledge that there is
the likelihood that some important factors (such as hand
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washing and soap use) may be excluded because they
were not in the dataset. These are important factors in
diarrhea transmission. It is, therefore, prudent to include
these variables in future studies.
Policy implications
The results from the study have revealed that there is rela-
tively low prevalence of safe disposal of children’s faeces in
Papua New Guinea. There are both individual and con-
textual factors associated with disposal of children’s stools.
It is recommended that various policies and programs
aimed at improving safe disposal of children’s faeces
should focus on both individual and contextual factors.
Specifically, sanitation programs should focus on behav-
ioral change and not only on the extension of water and
improved toilet facilities.
Conclusion
The individual level factors associated with disposal of
children’s faeces are child’s age, maternal age, and women
visiting health facility for child diarrhea while the context-
ual factors are region of residence, sex of household head,
type of toilet facility, and source of drinking water. Further
studies could assess the association between the availabil-
ity of hand hygiene resources (presence of water and soap
for handwashing) and disposal of children’s stools.
Abbreviations
AOR: Adjusted Odds Ratio; CI: Confidence Interval; PDHS: Papua New Guinea
Demographic and Health Survey; WHO: World Health Organization
Acknowledgments
We are grateful to MEASURE DHS project for giving us free access to the
original data.
Authors’ contributions
Conception and design of study: AS; analysis and/or interpretation of data:
AS; drafting the manuscript: AS, EA, BOA, LKD, IB, EKA and SY; revising the
manuscript critically for important intellectual content; AS, EA,BOA,LKD, IB,
EKA and SY; All authors have read and approved the final manuscript.
Authors’ information
Department of Population and Health, University of Cape Coast, Cape Coast,
Ghana (AS, LKD); College of Public Health, Medical and Veterinary Sciences,
James Cook University, Townsville, Queensland, Australia (AS), Department of
English, University of Cape Coast, Cape Coast, Ghana (EA); School of Public
Health, Faculty of Health, University of Technology Sydney, Sydney, Australia
(BOA, EKA); Korle-Bu Teaching Hospital, Accra, Ghana (IB); School of Inter-
national Development and Global Studies, University of Ottawa, Ottawa,
Canada (SY); The George Institute for Global Health, The University of Oxford,
Oxford, United Kingdom (SY).
Funding
The study did not receive any funding.
Availability of data and materials
The dataset can be accessed at https:// https://dhsprogram.com/data/
dataset/Papua-New-Guinea_Standard-DHS_2017.cfm?flag=0
Ethics approval and consent to participate
The 2016–2018 PNGDHS report indicated that ethical approval was granted
by the ICF Institutional Review Board. Both written and oral informed
consent were sought from all the participants during the data collection
exercise including the emancipated adults (i.e those below 16 years). We
requested for the dataset on 10th March, 2020 and were granted access. It
was kept safe from third parties using “my lock box,” after permission was




The authors declare that they have no competing interests. Abdul-Aziz Seidu,
Bright Opoku Ahinkorah, Edward Kwabena Ameyaw and Sanni Yaya is mem-
ber of the editorial board of this journal.
Author details
1Department of Population and Health, University of Cape Coast, Cape Coast,
Ghana. 2College of Public Health, Medical and Veterinary Sciences, James
Cook University, Townsville, Queensland, Australia. 3Department of English,
University of Cape Coast, Cape Coast, Ghana. 4School of Public Health,
Faculty of Health, University of Technology Sydney, Sydney, Australia.
5Korle-Bu Teaching Hospital, Accra, Ghana. 6School of International
Development and Global Studies, University of Ottawa, Ottawa, Canada. 7The
George Institute for Global Health, The University of Oxford, Oxford, UK.
Received: 23 April 2020 Accepted: 8 November 2020
References
1. Jenkins MW, Cumming O, Scott B, Cairncross S. Beyond ‘improved’ towards
‘safe and sustainable’ urban sanitation: assessing the design, management,
and functionality of sanitation in poor communities of Dar Es Salaam,
Tanzania. J Water Sanit Hyg Dev. 2014;4(1):131–41.
2. United Nations-Water Decade Programme on Advocacy and
Communication and WSSCC. The Human Right to Water and Sanitation.
http://www.un.org/waterforlifedecade/pdf/human_right_to_water_and_
sanitation_media_brief.pdf. Accessed 1 June 2016.
3. Hutton G, Chase C. The knowledge base for achieving the sustainable
development goal targets on water supply, sanitation and hygiene. Int J
Environ Res Public Health. 2016;13(6):536.
4. WHO. Fact sheet: Drinking water. 2019.
5. WHO/UNICEF. Progress on drinking water, sanitation and hygiene: 2017
update and SDG baselines. 2017.
6. GBD 2017 Risk Factor Collaborators. Global, regional, and national
comparative risk assessment of 84 behavioural, environmental and
occupational, and metabolic risks or clustors of risks for 195 countries and
territories , 1990–2017: a systematic analysis for the Global Global Burden of
Disease study. Lancet. 2018;392:1923–94.
7. WHO. Fact Sheet on Sanitation Reviewed 20th February, 2020.World Health
Organization, Geneva, Switzerland. http://www.who.int/en/news-room/fact-
sheets/detail/sanitation. Accessed 27 Mar 2020.
8. Brown J, Cairncross S, Ensink JHJ. Water, sanitation, hygiene and enteric
infections in children. Arch Dis Child. 2013;98(8):629–34.
9. WSP, UNICEF. Part 1 of 2: Child Feces Disposal in Bangladesh: World
Sanitation Program; 2014. p. 1–4. Available at: http://www.wsp.org/sites/
wsp.org/files/publications/WSP-Child-Feces-Disposal-Bangladesh-Part1.pdf.
Accessed 20 Apr 2015.
10. Bawankule R, Singh A, Kumar K, Pedgaonkar S. Disposal of children’s stools
and its association with childhood diarrhea in India. BMC Public Health.
2017;17(1):12.
11. World Health Organization, UNICEF. Core questions on drinking water and
sanitation for household surveys. 2006.
12. Majorin F, Freeman MC, Barnard S, Routray P, Boisson S, Clasen T. Child
feces disposal practices in rural Orissa: a cross sectional study. PloS one.
2014;9(2):1–7.
13. Preeti PS, Sahoo SK, Biswas D, Dasgupta A. Unsafe disposal of child Faeces:
a community-based study in a rural block in West Bengal, India. J Prev Med
Public Health. 2016;49(5):323.
14. Islam M, Ercumen A, Ashraf S, Rahman M, Shoab AK, Luby SP, Unicomb L.
Unsafe disposal of feces of children < 3 years among households with
latrine access in rural Bangladesh: association with household
characteristics, fly presence and child diarrhea. PLoS One. 2018;13(4):1–13.
Seidu et al. BMC Public Health         (2020) 20:1762 Page 10 of 11
15. Oluko OO, Afolabi OT, Olaoye EA, Adebayo AD, Oyetola SO, Abwgunde OO.
The management of the faeces passed by under five children: an
exploratory, cross-sectional research in an urban community in Southwest
Nigeria. BMC Public Health. 2017;17(1):178.
16. Curtis V, Kanki B, Mertens T, Traore E, Diallo I, Tall F, Cousens S. Potties, pits
and pipes: explaining hygiene behaviour in Burkina Faso. Soc Sci Med. 1995;
41(3):383–93.
17. Azage M, Haile D. Factors associated with safe child feces disposal practices
in Ethiopia: evidence from demographic and health survey. Arch Public
Health. 2015;73(1):40.
18. Sri I, Puguh P. Unsafe disposal of child feces in Indonesia. Jurnal Ekologi
Kesehatan. 2018;17(1):1–10.
19. National Statistical Office. Final Figures Papua New Guinea National
Population and Housing Census 2011. Waigani: NSO; 2014.
20. World Bank. Papua New Guinea rural population. 2019.https://
tradingeconomics.com/papua-new-guinea/rural-population-percent-of-total-
population-wb-data.html.
21. Sahiledengle B. Prevalence and associated factors of safe and improved
infant and young children stool disposal in Ethiopia: evidence from
demographic and health survey. BMC Public Health. 2019;19(1):970.
22. Ifezulike CC, Azikiwe CC, Modebe IA, Nwabueze SA, Amazu LU. Pattern of
disposal of child faeces and other waste among community-directed
distributors in Anambra east local government area, Anambra state,
Southeast Nigeria. URJMMS. 2015;3(2):014–20.
23. Demberere T, Chidziya T, Ncozana T, Manyeruke N. Knowledge and
practices regarding water, sanitation and hygiene (WASH) among mothers
of under-fives in Mawabeni, Umzingwane District of Zimbabwe. Phys Chem
Earth, Parts A/B/C. 2016;92:119–24.
24. World Bank, Unicef. Child feces disposal in Madagascar. 2014. Available at
http://www.wsp.org/sites/wsp.org/files/publications/WSP-Madagascar-CFD-
Profile.pdf. Accessed 27 Mar 2020.
25. World Bank, Unicef. Child feces disposal in Zambia. 2014. Available at http://
www.wsp.org/sites/wsp.org/files/publications/WSP-Zambia-CFD-Profile.pdf.
Accessed 27 Mar 2020.
26. World Bank, Unicef. Child feces disposal in Kenya. 2014. Available at http://
www.wsp.org/sites/wsp.org/files/publications/WSP-Kenya-CFD-Profile.pdf.
Accessed 27 Mar 2020.
27. World Bank, UNICEF. Child feces disposal in Uganda. 2014. Available at
http://www.wsp.org/sites/wsp.org/files/publications/WSP-Uganda-CFD-
Profile.pdf. Accessed 27 March 2020.
28. World Bank, Unicef. Child feces disposal in Malawi. 2014. Available at http://
www.wsp.org/sites/wsp.org/files/publications/WSP-Malawi-CFD-Profile.pdf.
2014. Accessed 27 Mar 2020.
29. Beier ME, Ackerman PL. Determinants of health knowledge: an investigation
of age, gender, abilities, personality, and interests. J Pers Soc Psychol. 2003;
84(2):439–48.
30. Sara S, Graham J. Ending open defecation in rural Tanzania: which factors
facilitate latrine adoption? Int J Environ Res Public Health. 2014;11(9):9854–70.
31. Majorin F, Nagel CL, Torondel B, Routray P, Rout M, Clasen TF. Determinants
of disposal of child faeces in latrines in urban slums of Odisha, India: a
cross-sectional study. Trans R Soc Trop Med Hyg. 2019;113(5):263–72.
32. Sultana R, Mondal UK, Rimi NA, Unicomb L, Winch PJ, Nahar N, Luby SP. An
improved tool for household faeces management in rural Bangladeshi
communities. Tropical Med Int Health. 2013;18(7):854–60.
33. Horwood P, Greenhill A. Cholera in Papua New Guinea and the importance
of safe water sources and sanitation. WPSAR. 2012;3(1). https://doi.org/10.
5365/wpsar.year.2011.2.4.014.
34. Gil A, Lanata C, Kleinau E, Penny M. Strategic Report 11: Children’s Feces
Disposal Practices in Developing Countries and Interventions to Prevent
Diarrheal Diseases: A Literature Review. Peru: Instituto de Investigacion
Nutricional; 2004.
35. Clasen T, Boisson S, Routray P, Torondel B, Bell M, Cumming O, Ensink J,
Freeman M, Jenkins M, Odagiri M, et al. Effectiveness of a rural sanitation
programme on diarrhoea, soil-transmitted helminth infection, and child
malnutrition in Odisha, India: a cluster-randomised trial. Lancet Global
Health. 2014;2(11):e645–53.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Seidu et al. BMC Public Health         (2020) 20:1762 Page 11 of 11
